In monkeys, the rostral part of ventral premotor cortex (area F5) contains ne both when the monkey grasps or manipulates objects and when it observ making similar actions.These neurons (mirror neurons) appear to represent a observed events to similar, internally generated actions, and in this way form observer and the actor. Transcranial magnetic stimulation and positron e (PET) experiments suggest that a mirror system for gesture recognition also includes Broca's area. We propose here that such an observation/executi provides a necessary bridge from 'doing' to 'communicating',as the link betwee becomes a link between the sender and the receiver of each message.
'In all communication, sender and receiver must be bound by a common understanding about what counts; what counts for the sender must count for the receiver, else communication does not occur. Moreover the processes of production and perception must somehow be linked; their representation must, at some point, be the same.' W HAT IS SAID HERE by Alvin Liberman 1 for speech where individuals have an explicit intent to communicate, must apply also for 'communications' in which such an overt intention is absent. We understand when one individual is attacking another or when someone is peacefully eating an apple. How do we do it? What is shared by the (involuntary) sender and by the receiver? Is this mechanism the precursor of willed communications? The present review addresses these questions.
The mirror system
Neurons located in the rostral part of monkey inferior area 6 (area F5) discharge during active movements of the hand or mouth, or both 2-4 . Some years ago we found that in most F5 neurons, the discharge correlates with an action, rather than with the individual movements that form it 3 . Accordingly, we classified F5 neurons into various categories corresponding to the action associated with their discharge. The most common are: 'grasping with the hand' neurons, 'holding' neurons and 'tearing' neurons 3,5 . Further study revealed something unexpected: a class of F5 neurons that discharge not only when the monkey grasped or manipulated the objects, but also when the monkey observed the experimenter making a similar gesture 6-8 . We called the neu property 'mirror neurons' (Fig  The response properties of stimuli can be summarized as do not discharge in response t order to be triggered they req action. The majority of th when the monkey observes on grasping). Some are highly sp the action aim, but also how They fire, for example, during movements, but only when th the index finger and the thum All mirror neurons show vi discharge when the agent of th cally a hand) is far away from A few neurons respond eve grasped by the mouth. The a are: grasp, manipulate, tear, plate. Mirror neurons also hav are indistinguishable from tho not respond to action observa will be referred to collectively other properties, as 'canonic mirror neurons show con observed and executed action. extremely strict, that is, the ef example, precision grip) corre that, when seen, triggers the n grip). For other neurons the the motor requirements (for are usually stricter than the v any type of hand grasping). congruent mirror neuron is s
